'Proliferative' and 'synthetic' airway smooth muscle cells are overlapping populations.
The extension of airway smooth muscle cell (ASMC) functions, from just contractile, to synthetic and/or proliferative states, is an important component of airway remodelling and inflammation in asthma. Whereas all these functions have been demonstrated in ASM, currently, it is not known whether ASMC can be differentiated on the basis of their proliferative and synthetic functions. We used flow-cytometric techniques to determine, first, whether human ASMC are phenotypically heterogenous with regard to their secretory function, and second, the proliferative status of secretory cells. ASMC were induced to synthesize GM-CSF by stimulation with IL-1beta and TNF-alpha followed by 10% human serum. Flow-cytometric detection of intracellular GM-CSF revealed that only a proportion of cells in culture (approximately 20-60%) synthesize GM-CSF. To determine the proliferative status of GM-CSF producing cells, ASMC were pretreated with 5,6-carboxyfluorescein diacetate succinimidyl ester (CFSE), a fluorescein based dye used to track cell division, prior to cytokine/serum stimulation. Simultaneous analysis of intracellular GM-CSF and CFSE revealed that GM-CSF producing cells were present in both the divided and undivided ASMC populations. Thus, cytokine production and proliferation occurred in overlapping ASMC populations and prior progression through the cell cycle was not essential for ASMC cytokine production.